The aim of this article is to establish the extent to which the concept of e-leadership has taken off as a lens through which to study leadership for technology-enhanced learning (TEL) in higher education. Building on a previous study conducted in 2013, this article thus covers an exploratory review of the literature for the period 2103-2017. It analyses 49 articles which explore both the specific concept of e-leadership as well as other work dealing more generally with leadership and organisational change for TEL in higher education. The findings show that while none of the empirical studies identified in the literature refer explicitly to e-leadership, there are a number of interesting insights to be found in the theoretical articles. The results also highlight the widely different interpretations and applications of the concept of e-leadership and the consequent need for the definition to be refined. The paper concludes with recommendations for further multidisciplinary research at the intersection of the fields of educational technology and educational management, focusing on values, strategy, organisation and leadership interactions at meso level, the economy and public policy at macro level, and teaching and learning at the micro level, as well as for research in Leadership Development for TEL.
Introduction
Technology has been part of the educational landscape for decades, and one could argue that even chalk and the blackboard are forms of technology appropriated for learning, as indeed are books. However, within the scope of this paper, the term technology is used to refer to digital technology as "a system that combines computers, telecommunications, software and rules and procedures or protocols" and media (text, graphics, audio and video, which involve the creation, communication and interpretation of meaning (Bates, 2015) . Technology-Enhanced Learning (TEL) is to be understood as the use of technology in any teaching and learning situation, on a continuum from face-to-face to fully online learning (Bates & Sangrà, 2011) . The rapid pace of development of digital technologies has already disrupted many industries and sectors, most notably the music industry (Moreau, 2013; Rogers, 2013) , hotels and taxis (D'Emidio, Dorton, & Duncan, 2015; Suzor & Wikstrom, 2016) and it is not infrequent to hear claims that the next area to be seriously challenged will be that of higher education (HE) (Barber, Donnelly, & Rizvi, 2013; Craig, 2015; Lucas Jr., 2016; Shirky, 2012) , though Selwyn (2013) offers a critical analysis, as do Weller and Anderson (2013) .
Universities in general, and European universities in particular, have survived in their more or less current form for several hundred years, yet currently face a number of challenges: the wide availability of knowledge on the web, massification and greater diversity of students, a decline in public funding coupled with rising student debt in many countries (Barber et al., 2013; Boyer, 2016; Staley & Trinkle, 2011) . While technology is not the only solution to these challenges, it has been suggested that HE leaders need to develop a better understanding of the potential of TEL coupled with a high level of strategic thinking (Bates & Sangrà, 2011) . This is often associated with the theory of e-leadership, initially developed by Avolio, Kahai, and Dodge (2001) in the context of the business world, where e-leadership is defined as "a social influence process embedded in both proximal and distal contexts mediated by AIT [Advanced Information Technology] that can produce a change in attitudes, feelings, thinking, behavior, and performance." (Avolio, Sosik, Kahai, & Baker, 2014) as updated from the initial definition (Avolio et al., 2001) .
This study aims to establish the extent to which the concept of e-leadership has taken off as a lens through which to study leadership for TEL in HE. The approach taken is that of an exploratory literature review in that it aims to identify what research has been published in the period 2013-2017 in terms of theory, empirical evidence and research methods with respect to the topic in question. It is situated at the intersection of different disciplinary fields: leadership within the wider field of management and business studies, and TEL within the education and educational research field. It is thus necessary to establish the current state of knowledge at this point of overlap. As Jameson (2013) states: …the many scholarly educational research and professional communities that span the liminal edges bordering the two fields of educational technology and leadership do not, for the most part, relate to or recognise each other's work very much. (Jameson, 2013, pp. 891-892) .
In addition to answering the primary research question of establishing the extent to which e-leadership has taken off as a lens through which to study leadership for TEL in HE, the results are also analysed in terms of the following secondary research questions:
-What is the geographical distribution of research in the field? Is it concentrated in a particular region and, if so, are there any gaps to be filled? -In which disciplinary fields (journals) are these studies being published? -What thematic trends can be identified in comparison with those identified by Jameson (2013) ? -What populations within HE (formal leaders, teachers, students,…) are being studied with respect to leadership for TEL? Are they considered in isolation or as part of a wider multi-stakeholder perspective? -What is the level of analysis (project level, single institution, multiple institutions)? -What methodologies are being applied?
Finally, if we understand leadership as a highly context-dependent social influence process, where there is a need to investigate "real organizational life" (Alvesson, 2017, p. 11 ) the last three questions are taken in combination to explore how this is taken into account through the methodology, the populations studied and the level of analysis.
The place of leadership in the literature on TEL and online learning Examining the developments within TEL research over time, Winn (2002) defines four ages of such research as (1) instructional design with a focus on content; (2) differentiated message design focused on format, (3) simulation with a focus on learner control, interaction, scaffolding of student learning and constructivist principles; (4) a focus on technology-supported artificial learning environments, distributed cognition and the social nature of learning in communities. In the period , Baydas, Kucuk, Yilmaz, Aydemir, and Goktas (2015 identify a focus mainly on learning approaches/ theories and (online) learning environments, albeit in a literature review restricted to two UK journals (BJET, the British Journal of Educational Technology and ETR&D, Educational Technology Research and Development).
In the field of distance and online education, Zawacki-Richter and Naidu (2016) identify waves of alternating institutional and individual research over the past 35 years from articles published in the journal Distance Education: professionalization and institutional consolidation (1980) (1981) (1982) (1983) (1984) , instructional design and educational technology (1985) (1986) (1987) (1988) (1989) , quality assurance in distance education (1990) (1991) (1992) (1993) (1994) , student support and early stages of online learning (1995) (1996) (1997) (1998) (1999) , the emergence of the virtual university (2000) (2001) (2002) (2003) (2004) , collaborative learning and online interaction patterns (2005) (2006) (2007) (2008) (2009) , and interactive learning, MOOCs and OERs (2010-2014) . It would thus seem that the next institutional wave is somewhat overdue.
Indeed, in an extensive literature review covering the period 2000 to 2013, in both the management and the education fields, Jameson (2013) concludes with a call for a 5th age in educational technology research, where e-leadership in higher education is the focus.
Updating Jameson's 2013 literature review
In order to bring the literature review up to date and provide a current picture of the state of the art, searches were carried out in four major databases between October 2017 and February 2018, for the period 2013-2017.
Method
Jameson used the following combinations of search terms:
A) e-leadership AND "higher education" AND "educational technology" B) leadership AND "higher education" AND "educational technology".
For the purposes of updating the literature review for the period 2013-2017, these same combinations were used in ISI Web of Science, Scopus, ERIC (selected for their relevance to the field) and Google Scholar (selected in order to widen the search as far as possible).
In order to check for results which may not have been found through the two aforementioned combinations and, given the complexity of conducting literature review in the field of educational technology due to the wide variety of terms used by researchers and practitioners (Pretto & Curró, 2017) , a concept map (Keeble & Kirk, 2007) was created in order to delimit the study (Fig. 1) . The central topic of (e-)leadership was broken down into three main components in order to:
-identify synonyms or alternative terms relevant for extending the search, in particular with respect to TEL; -identify key authors from both the leadership and TEL fields for the theoretical background; -to delimit the study in terms of education sector (HE) and to facilitate exclusion of non-relevant results.
With respect to these exclusions, a prior initial search resulted in a high number of results pertaining to school leadership, leadership education programmes, health leadership and virtual team leadership, all of which were deemed out of scope for this literature review.
Finally, the concept map included an identification of populations in HE concerned with TEL leadership, as both leaders and followers, as well as of the different levels of analysis. These last two areas were used to categorise the results in the analysis phase.
In referring to the challenges of conducting literature reviews in the IT, ICT and educational technology fields, Pretto and Curró (2017) draw attention to the need for judicious selection of key search terms. With respect to educational technology, the authors list commonly-used alternatives such as technology-enhanced learning (TEL), digital technologies, instructional technology, blended learning, online learning, digital learning, while Wheeler (2012) identifies the use of TEL, e-learning and digital learning. Bayne (2015) points out that TEL is quite specific to the UK, with some usage in European contexts, and that on a global scale the terms 'instructional technology' , 'educational technology' and 'e-learning' still dominate. While the importance of assumptions behind the use of particular terms needs to be recognised, as highlighted by both Pretto & Curró and Bayne, a full analysis of these is beyond the scope of this current study. Finally, in addition to the aforementioned concept map, the TEL e-leadership framework developed by Jameson ( Fig. 2) was taken as the basis for conducting a trend analysis, checking for reference to the existing concepts as well as for additional themes emerging from the literature in the period 2013-2017.
Results
Overall, the search resulted in the following initial results (Table 1) .
A total of 843 results were screened based on title, keywords and abstract (where available). The results from all searches were first winnowed down to exclude those not covering leadership or related concepts at all. A second winnowing excluded results which were considered off-topic, dealing with schools, the health sector, gaming or information systems. The Google Scholar search proved the most challenging, as despite the inclusion of higher education and an attempt to filter out books and schools, these still appeared in the results, alongside results pertaining to business. Another issue with the Google Scholar search was in bringing up results which had clearly not been peerreviewed and the impossibility of defining this in the search criteria. Given the time frame for this study, it was only feasible to screen the first search for "e-leadership" AND "higher education" AND "education* technology" within the first 100 results obtained via Google Scholar, and the first 20 results of the other searches.
The final results, after identifying duplicates obtained via different searches and across the different databases, are as follows: Fig. 2 e-Leadership framework for educational technology in higher education (Jameson, 2013, p. 911) Forty-nine articles, 48 of which we can be confident have been peer-reviewed. The non-peer-reviewed result is a concept paper (Brown, Czerniewicz, Huang, & Mayisela, 2016 ) retained for its highly relevant selection and analysis of digital education leadership competency and literacy frameworks. Identified via the Google Scholar search, its status was checked in ERIC which only produced it as a result after including nonreviewed papers in the search.
After detailed analysis of the main body of the articles, and in particular of the methodology section where present, the results were classified according to the following three categories: empirical studies (where clearly-defined populations were studied according to recognised research methodologies); theoretical analyses (reviews of leadership and related theories, applied to higher education but with no empirical study); and opinion pieces (articles expressing author's opinions based on personal experience with no or only nominal reference to underlying theory). These categories can be related to the main types of scientific publication, where empirical studies come under the umbrella of research papers or original research, theoretical analyses belong to the 'review article' category and opinion pieces can be considered as viewpoints (Öchsner, 2013) . As such viewpoints or opinion papers are not always peer-reviewed, the status of all results obtained in this category was double-checked in ERIC, confirming that they had indeed been peer-reviewed.
The non-empirical studies (theoretical articles and opinion pieces) were included in this literature review to give a fuller picture of the type of research being published in the field of (e)-leadership for technology-enhanced learning in higher education. More specifically, theoretical articles can provide insights into how scholars are approaching the question from a broader angle, and opinion pieces can give insights into the preoccupations of leaders and other stakeholders as they reflect on challenges and leadership practice from a strategic or organisational perspective.
The 49 results are thus comprised of: Leadership AND "higher education" AND "TEL" 0 0 2 16 800
Leadership AND "higher education" AND "ICT" 7 17 15 15 000
Leadership AND "higher education" AND "e-learning" 10 18 28 16 400
Leadership AND "higher education" AND "digital" 20 3 37 17 000
Leadership AND "higher education" AND "technology-enhanced learning" 2 1 2 5 520
Leadership AND "higher education" AND "instructional technology" 0 1 2 10 800
Leadership AND "higher education" AND "learning innovation" 1 1 8 3 100
Leadership AND "higher education" AND "digital transformation" 1 1 0 1 100 "Digital transformation" AND "higher education" 5 3 2 1 500
Leadership AND "higher education" AND "technology" 27 110 116 24 500 Jameson (Garrison & Vaughan, 2013 ) -16 theoretical analyses (TA) -6 opinion pieces (OP) Figure 3 below presents the number and type of results per year of publication. While empirical studies are the most widely represented in total over the 5-year period (55%), no obvious trend in the development of such research can be detected in the results, apart from a peak in 2015. Theoretical analyses, which often propose models that have not been tested empirically, appear to be relatively popular forms of presenting research about e-leadership in higher education (33%), followed by opinion pieces (12%).
Two major differences with respect to Jameson's 2000-2013 literature review should be noted here: firstly, the inclusion of opinion pieces which reflect how and where (e-) leadership is being written about in relation to TEL in HE, and secondly that only results pertaining to higher education were retained, whereas Jameson included results from other phases of education due to the lack of results obtained for HE.
Detailed presentation of results
The following three tables present a summary of the results, organised into the three categories. The tables provide the reference of the publication, information about location, population, context and methodology together with a summary of the findings (Tables 2, 3 , and 4).
Analysis of results
From the three aforementioned tables, the empirical studies were analysed from the perspectives of geographical location, methodologies used and populations studied in relation to leadership, in order to answer the corresponding secondary research questions indicated earlier. Additional analysis identified the leadership theories or terms associated with leadership for the overall results. A series of concept matrices (Webster & Watson, 2002) were used in order to perform this analysis, to identify themes and trends and to produce the associated tables and figures. Among the challenges identified in the 31 studies, Leadership/ management support and policy (11.7% each) were found to be in joint 4 rd place after IT infrastructure (21.7%), skills and training (21.7%) and system related challenges (13.3%). Concludes with recommendations for leadership and management of higher education institutions to allocate funds towards a more intentional ICT infrastructural development and periodic skills training in LMS usage, coupled with a definite policy framework, as well as to sensitize instructors and students on the benefits, usefulness and importance of using LMS in instructional delivery. Israel / single HEI (Open Uni) / students (n=1270) / quantitative study Examines the effects of transformational and passive leadership styles of university instructors on students' satisfaction and learning outcomes, using Full Range Leadership Theory. Satisfaction was linked to a high score for transformational leadership associated with a low score for passive leadership. Highlights the fact that perception of the leader might be more significant than the actual behaviour of the (online instructor) leader. Finds that variables of change management ("stakeholders involvement", "system view", "evolving mindset", "understanding transition", "system design" and "system evaluation") influence three aspects of e-learning implementation: "ownership and control", "academic transform", and "service and satisfaction". Concludes with the need to construct a vision and a mission that resonate with teachers, relating it to teaching and learning.
Singh and Hardaker (2017). Teaching in Higher Education
Change levers for unifying topdown and bottom-up approaches to the adoption and diffusion of e-learning in higher education. 
Empirical studies 2013-2017
In terms of location, the spread across geographical regions was reasonably equitable, as shown in Table 5 below: It should be noted that four of the six European studies were located in the UK and one other covered three European countries (Finland, Spain and the Czech Republic) as part of an ERASMUS+ project.
Turning now to populations, three main clusters of focus were identified:
1) governance and senior leaders: 9 results, 2) non-governance stakeholders (teachers, teachers and students, instructional designers): 8 results, 3) holistic multi-stakeholder approaches at different levels (project, faculty, single institution, multiple institution): 10 results.
Cluster 1 consists of studies focussed on leadership from the perspective of formal leaders: faculty governance (Ciabocchi, Ginsberg, & Picciano, 2016) , university administrators (Livingstone, 2015; Spackman, Thorup, & Howell, 2015) , senior leaders (Akcil, Aksal, Mukhametzyanova, & Gazi, 2017; Holt, Palmer, Gosper, Sankey, & Allan, 2015) , online education administrators (Burnette, 2015) or through the mobilisation of local and international experts (Davis & Higgins, 2015; Díaz & Báez, 2015) .
Cluster 2 results studied leadership from the perspective of stakeholders who are not themselves in TEL leadership roles: change management from teachers' perspective (Sheiladevi & Rahman, 2016) ; teachers' perceptions of organisational culture (Zhu, 2015) , related to a previous study involving both teachers and students (Zhu & Engels, 2014) ; futures visioning with deans and lecturers (Inayatullah & Milojevic, 2014) ; instructional designers and e-learning production staff (Ashbaugh, 2013; Tay & Low, 2017) students' perceptions of leadership in online instructors (Bogler, Caspi, & Roccas, 2013) .
Cluster 3 studies took a holistic multi-stakeholder approach at project-level (Brown, 2013; Garrison & Vaughan, 2013; Stoddart, 2015) , faculty or department level (King & Boyatt, 2015; Trevitt, Steed, Du Moulin, & Foley, 2017) or institution-wide, with one focussing on a single institution (Roushan, Holley, & Biggins, 2016) and four taking a multiple-institution approach (Cifuentes & Vanderlinde, 2015; Domingo-Coscollola, Arrazola-Carballo, & Sancho-Gil, 2016; Ng'ambi & Bozalek, 2013; Singh & Hardaker, 2017) .
A variety of methodologies were also mobilised:
-16 qualitative studies, taking different approaches such as semi-structured interviews, action research, phenomenology, community of inquiry and narrative inquiry; Europe-9 quantitative studies; -2 mixed methods approaches.
Five of the qualitative approaches were presented as case studies, as was one of the mixed methods studies. It should be noted here that the latter (Livingstone, 2015) relied solely on an online survey and included personal criticism of the institution with value-laden language. A further case study (Brown, 2013) makes no explicit reference to the methodology used and it was not possible to determine this from a detailed reading of the article.
If we now compare the methodologies used to the populations studied, we find that nine of the ten holistic multi-stakeholder approaches used or included qualitative methods (Table 6) .
Finally, taking into account Jameson's observation of a lack of dialogue between the two fields of education technology research and education management research, it is worth looking at the type of journal in which these empirical studies have been published:
-15 studies were published in education technology journals, -6 studies were published in education management journals.
The remaining studies were distributed among journals focusing on science and technology education (3), media education (1), education and teaching (1), productivity and performance (1).
Interestingly, one of the studies by Zhu (Zhu & Engels, 2014) was published in an education management journal, the other (Zhu, 2015) in an education technology journal, perhaps showing the will to bridge this divide between the two fields.
Theoretical analyses 2013-2017
Three of the results provide an analysis of leadership theories in relation to the integration of technology for teaching and learning, taking e-leadership as understood in (Brown, 2013) QUAL Exploratory case studies (Singh & Hardaker, 2017) Single institution 1 QUAL Action research (Roushan et al., 2016) Faculty level 2 QUAL Phenomenology: focus groups, individual interviews (King & Boyatt, 2015) QUAL Interviews (Trevitt et al., 2017) Project level 2 QUAL practical inquiry and community of inquiry (Garrison & Vaughan, 2013) QUAL case study (Stoddart, 2015) business and relating it to the field of education (Mishra, Henriksen, Boltz, & Richardson, 2016) , or developing a model of TEL leadership (Markova, 2014) . Others focus on the acceptance of technology by HE teaching staff with recommendations for HE leadership to integrate the implications of different models of technology acceptance (Rogers' (1962 (Rogers' ( , 2003 diffusion model, Davis' (1989) technology acceptance model and Mishra and Koehler's (2006) technological, pedagogical and content knowledge TPACK model) in Continuous Professional Development (Sutton & DeSantis, 2017) .
In particular Van Wart, Roman, Wang, and Liu (2017) propose widening the notion of e-leadership from leading in virtual spaces to include the act of choosing, recommending and supporting the implementation of ICT for an organisation, and propose a framework for connecting the different literatures in the fields of e-leadership and technology adoption.
Boyd and Sampson (2016) reflect on initiatives aimed toward developing staff digital confidence, an approach which is also found in Brown et al. (2016) , who present conceptions of digital literacy and digital education as motivations for the conceptualisation of a proposed curriculum framework for digital education leadership.
Of significant interest is the approach proposed by McCutcheon (2014) . This entails applying the UK National Health Service (NHS) Nursing Leadership Framework to structure and guide the process of developing e-learning for postgraduate nursing education. This framework is organised into seven dimensions around the central aim of delivering the service: demonstrating personal qualities, working with others, managing services, improving services, setting direction, creating the vision, delivering the strategy.
In reviewing research on Quality and Leadership of Online Education, Gupton (2014) examines the need for leadership as the online delivery of education develops, but uses emotional and value-laden language. Mukerjee (2014) explores the concept of organisational agility, while Murphy (2016) formulates an argument for the recognition of the importance of the mid-level professional manager in transitioning bottom-up to institute-wide TEL initiatives.
Finally, in the field of Organisational Learning, Tintoré and Arbós (2013) propose an Organisational Capacity Model questionnaire for identifying the stage of growth in the organisational learning capacity of a university, covering individual learning and institutional learning (teamwork, leadership and vision, culture and values, structures, resources, openness to the environment, barriers to learning). As with Khanna's (2017) good governance framework, Díaz and Báez's (2015) instrument for exploring leadership capabilities for ICT in education, Markova's (2014) TEL leadership model and Jameson's (2013) e-leadership framework for TEL, no evidence of the application of this tool in empirical studies has been identified.
Opinion pieces 2013-2017
The six opinion pieces identified in the literature view are presented briefly here to provide a picture of the preoccupations of HE leaders and other stakeholders who are taking an interest in the question of leadership for TEL in HE. Beaudoin (2016) presents an overview of current issues related to distance learning in HE, identifying central questions, issues, challenges and opportunities to be addressed by decision makers, as well as key attributes of effective leaders, which can be classified as leadership style and vision (transformational, change-management rather than technology as the priority, tolerance for ambiguity and risk); critical (assessment of situations, using data, resisting fashion, focus on both micro and macro perspectives); pedagogical (sound knowledge of distance education and theory, advocacy, decide and act as learner-centered educator); networking (to share ideas, strategies and resources).
Based on personal experience as an HE leader, Moccia (2016) presents a six-point strategy to help HE leaders reinvent their industry: be global, financially sustainable, value-added, technological-oriented, a strategic local partner, substance more important than form. Similarly, Persichitte (2013) builds on personal experience to present TEL leadership recommendations terms of context, behaviours and skills. Chow (2013) gives a detailed and honest account of the adaptation necessary in his move from Dotcom leadership to a HE environment, in particular the need to develop systems thinking and to focus on the human aspects, bringing stakeholders together to discuss issues and find solutions.
From the Information Technology (IT) perspective, Brown (2014) argues for IT departments to play a strategic role in the development of teaching and learning innovation, implying rethinking the roles of the chief information officer (CIO) and the academic technologist, the latter group also being reflected in Watson and Watson's (2013) argument for educational technologists to be seen as key change agents.
Leadership theories
While the purpose of this paper is not to provide a comprehensive review of leadership theory itself, it is still important to look more closely at which leadership theories and concepts are being referred to in the results identified in this literature review. As can be seen from the graph below (Fig. 4) the main theories cited are transformational leadership, distributed leadership and e-leadership. Stewart (2006) provides a detailed account of the evolutions in transformational leadership theory, tracing it back to its origins in the seminal work of Burns (1978) who identified two types of leadership: transactional and transformational. While transactional leadership involves the leader exchanging something of value with the follower, transformational leadership "looks for potential motives in followers, seeks to satisfy higher needs, and engages the full person of the follower" (Burns, 1978, p. 4) . In this case there is a search for mutually beneficial solutions with an increase in commitment and capacity to achieve mutual purposes.
Transactional and transformational leadership are not necessarily diametrically opposed, as can be seen in the development of Full Range Leadership Theory or FRLT (Bass & Avolio, 1997) where leaders mobilise a variety of behaviours in order to obtain greater commitment from followers.
Distributed leadership theory first emerged as a concept in the mid 1950s (Gibb, 1954) and a significant body of work on distributed leadership of educational organisations has been developed since the beginning of the 2000s (Bolden, 2011; Bolden, Gosling, & Petrov, 2009; Gronn, 2002 Gronn, , 2008 Harris, 2008; Harris & Spillane, 2008; Spillane, 2012; Spillane, Halverson, & Diamond, 2004) . However, as Tian, Risku, and Collin (2016) point out, there is no universal accepted definition, proposing that "distributed leadership be defined and studied in terms of leadership as a process that comprises both organisational and individual scopes; the former regards leadership as a resource and the latter as an agency. Both resource and agency are considered to emerge and exist at all organisational levels." (Tian et al., 2016, p. 158) .
As mentioned in the introduction to this study, e-leadership theory refers to "a social influence process embedded in both proximal and distal contexts mediated by AIT that can produce a change in attitudes, feelings, thinking, behavior, and performance" (Avolio et al., 2014) . The different understandings of e-leadership in relation to TEL are discussed later in this article.
The results also cite other concepts associated with leadership which are not necessarily theories in their own right: top-down, bottom-up, middle-out, formal, informal, structured, supportive, passive (the latter coming under the umbrella of FRLT).
The following chart (Fig. 4) shows the frequency of occurrence of each of these theories and concepts according to the type of result.
It should be noted here that the 'distributed' label also encompasses other terms, such as 'distributive' , 'collaborative' , participatory' , 'participative' and that these concepts may not necessarily always refer to the same theory or understanding. Furthermore, the concepts of supportive and structured leadership were only used in two articles relating to the Chinese context (Zhu, 2015; Zhu & Engels, 2014) . Finally, several articles, including empirical studies, make no mention of the underlying leadership theory, as is the case of Garrison and Vaughan (2013) , despite references to both collaborative and distributed leadership, and of Watson and Watson (2013) , who refer to universities as complex systems yet do not make any reference to complexity leadership theory (Arena & Uhl-Bien, 2016; Clarke, 2013; Hazy & UhlBien, 2015; Uhl-Bien, Marion, & McKelvey, 2007) .
Other theories not directly related to the field of leadership are used to shed light on the question. In particular Singh and Hardaker (2017) apply Giddens' (1984) Theory of Structuration to identify a set of change levers at the intersection of bottom-up and top-down initiatives, namely the promotion of a collaborative, participatory approach, helping to form social networks so that potential adopters learn from peers, combining mass and interpersonal communication, endorsing bottom-up engagement and recognising the cultural specificity of faculties and departments. Van Wart et al. (2017) and Sutton and DeSantis (2017) draw on the technology adoption literature, while Ng'ambi and Bozalek (2013) refer to Rogers' diffusion of innovation theory (Rogers, 2003; Rogers & Scott, 1997) . Brown (2013) and Shieladevi and Rahman (2016) take a change management perspective. Other theories taken from the management field include learning organisations (Trevitt et al., 2017) and lean management (Tay & Low, 2017) .
Perhaps the most significant observation here is that none of the empirical studies actually refer explicitly to e-leadership. We can thus conclude that there is a distinct lack of empirical research in e-leadership for TEL in HE. In those results which did cite eleadership, the most widely used theories associated with e-leadership were again distributed and transformational, as can be seen in Fig. 5 below.
Discussion
This exploratory literature review was conducted in order to determine the extent to which the concept of e-leadership has taken off a lens through which to study leadership for technology-enhanced learning in higher education. Both the prevalence and the relevance of the use of this concept are discussed below. Trends are identified with respect to Jameson's (2013) e-leadership framework for TEL. Finally, recommendations for further research are formulated to bridge the gaps identified by the interrelated secondary research questions of populations studied, methodologies applied and levels of analysis, as well as in terms of (inter)disciplinarity.
(Re-)defining e-leadership As we have already noted, none of the empirical studies identified in the search actually cite e-leadership, although there is a certain amount of interest among the theoretical papers. We might conclude that e-leadership for technology-enhanced learning in higher education has not taken off as a field of research, but before jumping to such a conclusion it is worth taking a closer look at the concept of e-leadership itself. If we Fig. 5 Other theories or concepts cited alongside e-leadership take the strict definition of e-leadership as referring to "a social influence process embedded in both proximal and distal contexts mediated by AIT that can produce a change in attitudes, feelings, thinking, behavior, and performance" (Avolio et al., 2014) and then unpack it, we can see that one of the elements in particular, the notion of 'social influence processes… mediated by AIT' , might not always be present in the leadership relationships we are studying.
We can take the teaching and learning process to be mediated by AIT in TEL, and therefore see that the application of e-leadership theory is relevant to the topic of leading in online environments (Phelps, 2014) . However, the leadership interventions, behaviours and attitudes of higher education governance and academic leaders in strategic thinking and decision-making around TEL are themselves not necessarily mediated by technology, although they may be. One perspective which shows promise in this respect is that put forward by Van Wart et al. (2017) , of bringing together the literatures on e-leadership and technology adoption within the following wider definition of e-leadership as "the ability to effectively select and use ICTs for both personal and organizational purposes" (Van Wart et al., 2017, p. 529) . While the focus here is on ICT adoption from a general organisation perspective, the further application of this approach to TEL in a higher educational setting is a logical next step, resonating with another educational leadership definition of e-leadership, namely as "the effective promotion and integration of technological learning and literacy into and within [educational] environments" (Preston et al., 2015, p. 991) .
In analysing online education administrators' struggles for authority in the higher education landscape, Burnette (2015) quotes Beaudoin's (2002) definition of distance education leadership, namely as "a set of attitudes and behaviors that create conditions for innovative change, that enable individuals and organizations to share a vision and move in its direction, and that contribute to the management and operationalization of ideas" (Beaudoin, 2002, p. 132) . This definition could in fact apply to leadership for change in general, although certain components of it are reflected in the some of the main trends identified in the present study (see also Fig. 6 below) , in particular e-leadership visioning, change management and strategic planning.
Some authors accept the concept of e-leadership as multifaceted and conceptually ambiguous (Gurr, 2004; Salmon & Angood, 2013) . Others go further, proposing a new concept of 'Digital Education Leadership' to mark the shift in focus from emphasising leadership in educational technology to "the fostering of leaders who have the qualities to lead in a digital culture" (Brown et al., 2016, p. 8) where "Digital education leadership is concerned with providing direction in terms of digital education by enhancing access, capacitating peers, making informed decisions and cultivating innovation, to achieve the learning goal (digital literacy)." (Brown et al., 2016, p. 10) . However, as can be expected with the introduction of a new concept, a search in the three main databases (ISI Web of Science, Scopus and ERIC) for peer-reviewed papers using the search terms "Digital Education Leadership" AND "Higher Education" produced no results. This would thus not have been useful for our literature review at this stage, but should be included in future searches alongside the combinations already used.
Trends
Looking back at some of the major themes emerging from Jameson's 2013 study, we can see that the majority are still prevalent, to differing degrees. Comparisons of transformational versus transactional leadership are still present (3 results) although there is a clear development of studies focusing on distributed or shared leadership, with 26% of the empirical studies and 38% of the theoretical analyses referring to this concept. Figure 6 below shows the number and distribution of occurrences of the main themes from Jameson's e-leadership framework, where these themes were present in 5 or more results.
Jameson's framework (Fig. 2) is structured around three major dimensions: Purpose, People and Structures & Social Systems. In the "Purpose" dimension, e-Leadership visioning, Strategic planning and Learning & Teaching are the three most cited themes among the results in this 2013-2017 study. For the "People" dimension, we find Collaboration and collegiality; Values, behaviour and culture; Interpersonal skills; Training and Continuous Professional Development (CPD). Finally, for the "Structures & Social Systems" dimension, the three most cited themes are Distributed leadership, Change management and Resource allocation.
Other emerging themes, over and above those covered in Jameson's framework, are identified as:
-the application of technology acceptance and adoption models (Akcil et al., 2017; Boyd & Sampson, 2016; King & Boyatt, 2015; Livingstone, 2015; Markova, 2014; Sutton & DeSantis, 2017; Van Wart et al., 2017) ; -the application of tools and methods from the business world, as suggested by Sangrà (2009) , with the caveat of the necessary cultural adaptation to HE (Chow, 2013; Mishra et al., 2016; Spackman et al., 2015; Tay & Low, 2017) ; -using data for decision-making (Brown et al., 2016; Burnette, 2015; Persichitte, 2013) ; -studying TEL adoption from the point of view of organisational learning (Tintoré & Arbós, 2013; Trevitt et al., 2017) ; -personal digital competence / literacy / confidence, of both leaders and staff (Akcil et al., 2017; Boyd & Sampson, 2016; Brown et al., 2016; DomingoCoscollola et al., 2016) .
Recommendations
This paper identifies four main gaps in the current research. These can be expressed in terms of populations studied, methodologies used, the disciplines to which these studies are related and the application of models and frameworks.
The first gap is defined as a lack of research at a holistic level, linking leadership to strategy and organisation. As Alvesson (2017) states: "Leadership is not a simple original source of much influencing, but needs to be placed in a broader context of hierarchical and vertical divisions of work, labour processes and cultural and material pressures from various interest groups" (Alvessson, 2017, p. 12 ). If we are looking to support HE leaders in developing strategic thinking, vision and action to improve the way technology is used for teaching and learning, then the focus of research needs to go beyond the analysis of leadership at project level, with more empirical studies addressing the question of leadership for TEL from a holistic, multi-stakeholder perspective at institutional level. The six results identified in this literature review would benefit from comparison with further studies taking such an approach to build up a much more comprehensive literature base.
Bridging the second gap involves employing robust research designs to take into account the complexity of such a holistic approach. Mixed Methods Research is particularly relevant for this as it "offers richer insights into the phenomenon being studied and allows the capture of information that might be missed by utilizing only one research design, enhances the body of knowledge, and generates more questions of interest for future studies that can handle a wider range of research questions." (Caruth, 2013) . Furthermore, given the complex nature of leadership research, mixed methods enable the scholar to provide the most complete analysis, "extending beyond mere quantitative numbers or qualitative words" (Creswell & Plano Clark, 2011; Stentz, Plano Clark, & Matkin, 2012) . Such an approach should also contribute to reducing researcher bias and avoid the limitation which Roushan et al. (2016) identify in their study, in that the researchers being themselves advocates of TEL may have meant that some opposition to change was under-reported.
The third gap concerns a distinct lack of interdisciplinary research. Given that this research takes place at the intersection of different disciplinary fields -education technology and management studies -insights from both fields are required. It is thus recommended that interdisciplinary teams collaborate on such research in order to reinforce synergies and ensure the best possible understanding of both worlds. In this respect, much can be learnt from the HE leadership and management literature, for example H. Davis' work on Leadership Literacies (Davis, 2012 (Davis, , 2014 Davis & Jones, 2014) , and by continuing to develop the connections between leadership and change management for TEL (Martins & Baptista Nunes, 2016; Risquez & Moore, 2013) . Further efforts to publish in education management journals should also be made, in order to increase the awareness of issues relating to the integration of technology for teaching and learning at HE governance level.
The final gap concerns the need to test existing models and frameworks through application in empirical studies. As we have seen, a number of models have been developed, either through empirical or theoretical studies (Díaz & Báez, 2015; Jameson, 2013; Khanna, 2017; Markova, 2014; McCutcheon, 2014) . It would thus appear timely to test the validity of these frameworks in the field, through case studies focusing on qualitative contextual data as well as quantitative analysis.
Specific research lines should thus be fostered at meso (institutional) level, focusing on values, strategy, organisation and leadership interactions, while at the same time taking into account macro factors such as the economy and public policy, as well as teaching and learning at the micro level. Attention should be paid to making explicit any underlying assumptions about TEL, on the part of both the researchers themselves and the populations being studied (Bayne, 2015) . A further focus should be placed on studying leadership development with specific reference to TEL, exploring the learning ecologies (Esposito, Sangrà, & Maina, 2015) of HE leaders who are making decisions about technology for teaching and learning. In other words, what formal and informal learning do they engage in and what influences their world views with respect to the changing technology landscape and its impact on teaching and learning? Related to this, studies could focus specifically on the relationships between HE leaders' own (critical) digital literacies (Belshaw, 2014) , their awareness of the affordances of technology for teaching and learning, and their leadership attitudes and behaviour with respect to TEL.
Conclusion
Given the relative paucity of empirical results in this update of Jameson's 2013 literature review, at a time when HE leaders still need to develop their capacity for strategic thinking with respect to the integration of technology for learning and teaching, we conclude that further research into (e-)leadership for TEL in higher education would be welcome, just as Jameson herself did. The question of how we define e-leadership also needs to be addressed. Rather than hide behind arguments of conceptual ambiguity, it would be preferable for scholars in the field to draw on emerging proposals for including decision-making for TEL adoption at organisational level in the definition or to place e-leadership firmly within the original scope of leading in virtual environments and to adopt another concept such as that of "Digital Education Leadership".
There are of course limitations to this study in that it is intended as an update to that carried out by Jameson and thus covers a relatively short period (2013) (2014) (2015) (2016) (2017) . Further regular searches will be carried out, including citation analysis.
Finally, we argue for more collaboration between the disciplinary fields of educational technology and educational management. The sun may not yet have fully dawned on eleadership as the 5 th age of educational technology research in higher education, but there is both the potential and the need for this age to emerge at the intersection of these disciplines. 
